Abstract. Mobile crowdsensing serves as a critical building block for the emerging Internet of Things(IoT). Smartphones is a typical example of mobile sensing device. In this paper, we will introduce an application based on mobile crowdsensing[1], which is multiple physiological parameters detection system. Elderly and pregnant are both of vulnerable groups in China, and the number of these people is huge. The healthy status of these people is our main concern. With the multiple physiological parameters, we can forecast some kind of disease. Hypertension,for example. Firstly, the PPG(photoplethysmography) signal will be got by the MCU. Secondly, the raw data will be send to the mobile app through bluetooth. Finally, the result will be send to the cloud. If any abnormal data occurs, targeted services will be provided for the users.
Introduction
Technology related to smart phone is developing fast in every field. The developing of health care is outstanding. However, the status of the elderly is getting worse for the number of the elderly is growing fast. Figure 1 [2] shows the trend of the developing of the elderly in China. We can learn that China is an elderly country with the elderly percentage of 15% now, which is far beyond the standard 7%. Besides, this percentage will get worse to 33% till 2050. That's to say one of three is an elder. Figure 2 [2] shows the trend of the women fit pregnant. Though the total is decreasing, the number is still very large. These two kind of people are the main target of our system [3] .
Realization of the Multiple Physiological Parameters Detection System

Principle and Method of Calculation
The physiological parameters includes blood pressure, heart beat, blood oxygen, respiratory rate and temperature. Temperature is measured by a temperature sensor, other parameters are measured using the PPG(photoplethysmography) signal. Blood pressure: Figure 3 shows the principle of calculating the systolic blood pressure. The upper one is the PPG pulse wave signal, the lower one is the accelerated pulse wave. When the heart shrinks, the blood is pumped to the vessels from the heart, so there will be an slop upward in the pulse wave, that's to say the vessel wall will sensing the pressure at point A. While Venous blood flow is larger, when the blood coming from the heart flow into the vein, there will be a backflow to the heart. The backflow point is point C. The time between this two point is called PWTT(Pulse Wave Transport Time) [4, 5] . When the systolic pressure is high, the PWTT will be smaller. The diastolic pressure is an empirical formula, which is concluded from a large amount of clinical trials. Blood oxygen:
When a beam of monochromatic light pass through homogeneous solution of a certain substance, the light is partly absorbed. Lambert-beer's law [6] described the elationship of different factors before and after light pass through the solution. With the heart is contracting and relaxing, blood pumps and returns, and then the wall of the capillary will occur periodically in the expansion and contraction. From the analysis of Lambert-beer's law, we can learn that the intensity of the light passing through is changed. Apart from this part, some other parts human body such as Skin, muscle, bone, venous blood and arterial blood. However, the light intensity of passing through these organization is supposed to be stable. So the changing part of the transmitted light is regarded as the AC component and the stable part is regarded as the DC component.
This ratio is usually referred to as the oxygen saturation coefficient. Oxygen saturation can be obtained further.
Hardware Design of the System
This section describes the signal architecture of the whole system. Figure 4 is the whole data path of the design. Firstly, the data got by MCU is transported to the APP on the mobile through the bluetooth. Secondly, the algorithm will be executed to get the result. Finally, the result will be send to the cloud to form the personal database, which will be used to get personal care. As mentioned above, blood oxygen detect needs two strobe of lights, that's both the DC and AC voltage will be sampled. To simply the and lower the cost or the circuits, the red and infrared light is working time-sharing.
Security and Reliability[7,8]
In our society, your private information will be exposed once you register a website or something else. So some people is unwilling to use a product if the personal information is not well protected, not even talking about share personal data to others. Besides, if the result of our system is not taken seriously, some kind of disease will not be found timely. Considering these, we choose to cooperate with hospitals, the results will be seen by the doctor as well if the result is abnormal. What's more, to ensure the reliability we added the CRC check algorithm to ensure the data transported is absolutely the data we want to send.
Result and Discussion
As mentioned above, the data sampled by the MCU is send to the smartphone. Figure 5 shows the data processing procedure. The PWTT of the above signal is 20.976, The SBP(systolic blood pressure) computed is 112.11. The synchronous blood pressure tested by the arm blood test equipment is 115. For a large amount of data, the SBP error compared with the standard blood pressure is within 3mmHg. Though we can get the SBP precisely, there is still some problem with the DBP. That is the error of DBP is up to 10mmHg. However, the SBP means more than DBP. Besides, other parameters detected by this system is reliable.
Conclusion and Future Work
Most of the advanced technological futures are for the young people. But as we early discussed, the percentage of the elderly people is increasing day by day. This paper developed a system for multiple physiological parameters detecting. With the sensor and hardware circuits, the smartphone can get the personal physiological parameters. With the smartphone, all the data will be transfer to the cloud. In the future, we will complete the diastolic blood pressure and we will take action movement as an added function [9, 10] .
